In this paper, we will use the time series analysis method to predict the throughput of the research, through the establishment of time series SARIMA model, using the January-February 2017 domestic container throughput statistics of the main container port forecast from March 2017 to December 2020 container throughput data and analyze the trend of the throughput of major container ports in China in the coming year according to the forecast results. At the same time, we will use R software to analyze the time series of the throughput of China's major container ports. By decomposing the time series and correcting the seasonal differences of the data, a seasonally revised time series chart is obtained. Based on the above analysis, this paper predicts that by 2020 China's major container port throughput will be at the level of 250 million TEU-270 million TEU.
Introduction
In the context of world economic integration, international trade is increasingly frequent. As the most widely used means of transport in international trade, container shipping not only promotes the mechanization and automation of transportation production, but also greatly improves the efficiency of international transportation and reduces the transportation cost. Chinese foreign trade activities are very frequent. But in recent years, the changes in the international and domestic transportation environment have caused the balance of supply and demand of container transport to change. On the one hand, with the economic restructuring in our country, the labor-intensive industries are gradually shrinking. The transition of foreign trade products to "technology-based" com-modities has led to changes in the demand for container transport. On the other hand, since the 21st century, the construction of large-scale ports in our country has greatly increased the handling capacity of container ports in our country.
The supply of container transport has also undergone great changes. Forecasting the throughput of container ports has increasingly become a topic of concern to the industry.
The research of this paper is based on the actual situation of the port, combines the achievements of the relevant scholars in this field and makes innovations and improvements, and uses the time series analysis method to analyze the data of container port transportation dynamically. And we combine the latest transport market situation to analyze the container port transport, which has some guidance on the production of first-line transport.
Literature Review
In the actual statistics, the throughput of the container port is a time series of random fluctuations influenced by various factors such as economy and politics. Therefore, the forecast of container port throughput has some difficulties and uncertainties in the research. Many scholars put forward many prediction models and methods in the prediction of container port throughput. The most common prediction methods are curve fitting method, regression analysis method, gray prediction method, nonlinear trend analysis method and neural network method. Jian Ye (2005) introduced four classic series models: time series model, gray series model, regression model and artificial neural network model. On the basis of cluster analysis, the main coastal ports of China are divided into three different growth ports according to the growth characteristics of their respective container traffic volume. The growth of these three types of ports were ordinary growth, accelerated growth and volatility growth, different growth ports in the prediction of container throughput forecast model used is also different. The study predicts the throughput of China's major coastal container ports and summarizes the forecasting methods that should be used for container ports of different growth types. Xing Xu and Xijun Shi (2002) introduced the BP learning and generalization advantages of BP artificial neural network model in forecasting container port throughput in Shenzhen Port. Xidong Zhai (2006) relied on the transportation background of Dalian Port and predicted the container throughput of Dalian Port by GM (1, 1) residual correction prediction model and completing the validation of the model. Xinhua Ma (2010) based on the original data of the container throughput of China's major ports in his research, conducted a prediction study using the spatial state model. In Xiaomeng Zhu's study (2014), the relatively novel time series formed by the complementary advantages of time series analysis and causal analysis. In this model, GDP replaces the time factor in the traditional time series forecasting method as a new explanatory variable. Based on the container throughput data of Wuhan Port in recent ten years, Yamei Peng (2016) used gray forecasting model and regression analysis model to construct a combined model to forecast the container through-put of Wuhan Port in the coming period.
In this paper, the seasonal variation of the time series of container port throughputs is obtained by using the Autoregressive Moving Average Model (SARIMA) and the model established in R software. And we forecast the throughput of China's major container ports in the next 4 years in the future.
Based on the analysis of the impact of China's economic development and the throughput of foreign trade on the throughput of container ports, we corrected the results predicted by the model. 
Model
variables after the d-order difference; ε: moving average; p: autoregressive terms; q: moving average term.
2) Data sources and analysis
The data in this paper come from the data of China Transportation Database.
Since China joined the WTO in 2001, we take the monthly data of the container throughput of the major ports in the country from January 2001 to February 2017 as the research object. The data are shown in Table 1 .
The throughput data of container ports in China are analyzed, and the form of test is judged from the time series chart, the results shown in Figure 1 . It can be seen from the figure that the throughput fluctuates relatively large. Generally, from 2001 to 2017, it has been an upward trend and has some cyclical changes.
In February, throughput has reached the lowest throughout the year. In December monthly throughput reached its maximum. Therefore, the time series of throughput consists of three parts: the trend part, the seasonal part and the irregular part.
In this paper, the time series is decomposed into three parts according to the results shown in Figure 2 . Figure 2 is divided into four parts, from top to bottom: the original time series and the estimated trend, the season Graphs and irregular graphs.
As can be seen from Figure 2 , the estimated trend has steadily risen year by year since 2001 and declines around 2009, but then steadily increased. Figure 2 estimated the seasonal part of the image is stable, indicating that the container port throughput there is a certain seasonal pattern, consistent with the previous analysis.
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3) Stationarity test
Unit root test of container throughput data, due to the upward trend in the time series, the unit root test needs to include both intercept and trend items. As shown in Figure 3 , the ADF test of the throughput time series shows that the P value ratio is much larger than the default p value (0.05), and we can see that the null hypothesis can not be rejected. The sequence is not stable. Therefore, a difference of the throughput sequence is made to obtain a Dttl sequence and an ADF test on the Dttl sequence. As shown in Figure 4 , a P value of 0.01 is smaller than a default P value (0.05), so that the original hypothesis can be rejected and the Dttl sequence obtained is stable.
4) Model estimation and parameter setting
Through the correlation analysis of Dttl (throughput), it is found that in the multiple of 12, as shown in Figure 5 , Figure 6 , the autocorrelation coefficient is not significant, so the sequence is seasonal and seasonal difference is needed.
Therefore, this article selects seasonal ARIMA model or SARIMA model.
After making a seasonal difference adjustment on Dttl, we denote the autocorrelation diagrams and the autocorrelation diagrams of the sequences Z. Jin, Y. Z. Ding Chinese Studies According to the autocorrelation and partial autocorrelation of sequences, we found that SARIMA, (2, 1, 2) (2, 1, 1) 12, AIC is the smallest, which is selected according to the AIC principle. Model parameters are shown in Figure 9 . Figure 10 shows the residual analysis. It can be seen that the residuals have no autocorrelation and according to Ljung-Box, all P values are greater than 0.5. Therefore, the model is established.
5) Residual analysis

6) Analysis of forecast results
Using the obtained SARIMA model to predict the throughput of container ports nationwide and get the forecast conclusion. As shown in Table 2 , it can be seen from the results that throughput will continue to increase in the future, decreasing in February of each year and increasing in December.
Conclusion
Although China's GDP growth will stabilize at 6.5% during the "13th Five-Year Plan" period, economic and industrial institutions will face a transformation and the throughput growth of major ports will slow down further. However, the restructuring of China's port structure is tending to be rationalized and the proportion of container shipping will further increase. With the further release of the favorable strategy of "One Belt, One Road" and other major strategies, the throughput of China's major container ports will also maintain a relatively steady growth. Based on the above analysis, this paper predicts that by 2020
China's major container port throughput will be at the level of 250 million Z. Jin, Y. Z. Ding Figure 10 . SADttl Residual Analysis. 
